Identification, characterization and synthesis of impurities of zafirlukast.
Zafirlukast is a drug in the treatment of pulmonary disorders such as asthma. During the process development of zafirlukast, five unknown impurities were detected at levels of below 0.10% (ranging from 0.05 to 0.15%) in reverse phase gradient high performance liquid chromatography (HPLC) method. The molecular weights were determined by LC-MS analysis. These impurities were isolated from crude samples of zafirlukast using gradient reverse phase preparative HPLC and were subsequently synthesized. Based on the spectral data, the structures of these impurities were characterized as 3-methoxy-4-(5-methoxycarbonylamino-1-methyl-1H-indol-3-ylmethyl)-benzoic acid (Impurity 1), {3-[2-methoxy-4-(toluene-2-sulfonylaminocarbonyl)-benzyl]-1-methyl-1H-indol-5-yl}-carbamic acid methyl ester (Impurity 2), {3-[2-methoxy-4-(toluene-3-sulfonylaminocarbonyl)-benzyl]-1-methyl-1H-indol-5-yl}-acetic acid cyclopentyl ester (Impurity 3), {3-[2-methoxy-4-(toluene-4-sulfonylaminocarbonyl)-benzyl]-1-methyl-1H-indol-5-yl}-acetic acid cyclopentyl ester (Impurity 4), and 4-(5-cyclopentyloxy carbonylamino-1-methyl-1H-indol-3-yl methyl)-3-methoxy-benzoic acid methyl ester (Impurity 5). The separation of the impurities by reverse phase HPLC, the confirmation of their structures by IR, MS and NMR spectral data, the mechanism of their formation and their syntheses are discussed in detail.